I( u )= I f(x,u(x),u(x))dx,

Ja
where [a,b] is a finite interval, ' denotes d/dx, f = f (x,u,p) is C°°, ƒ > 0 and fpp > 0 (regularity). We consider the problem of minimizing / in the set A of absolutely continuous functions u: [a,b] 
of the integrand. This invariance is also responsible for the existence of transformations, namely v = u 3 / 2 , z = v/x, q = v' and x = e*, converting (EL) into an autonomous first order system of ordinary differential equations in the first quadrant of the q, z plane. The critical points in q > 0, z > 0 of this system are precisely the points q = z = k\^2 (a sink) and q = z = fc 3^2 (a saddle). Furthermore, every smooth solution u of (EL) on [0,1] with u(0) = 0, u'(0) > 0 corresponds to a single orbit q(t), z(t) leaving the origin with slope 3/2. Provided e > 0 is sufficiently small it can be shown that this orbit is attracted &st-+oo to q = z = k\t 2 . It follows that for e> 0 sufficiently small there exists 6 = 6(e) > 0 such that if k > &2 -6 there is no smooth solution of (EL) on [0,1] satisfying the end conditions, and hence that / does not attain a minimum among Lipschitz functions. By applying the direct method of the calculus of variations and further analysis of the q, z phase portrait [in conjunction with a device due to Mania (cf. Example 2 below)], one concludes that for each k > ki -6i(e) there is a unique absolutely continuous minimizer u, such that u G C°°( (0, 2 satisfying f pp > 0 and such that f{%u') = {g '(u)iï) 2 . Note that for integrands independent of x, (IDBR) always holds for a minimizer (cf. Tonelli [1934 ], Cesari [1983 ). If f pp > 0, f{u,p)/p -• oo for all u then an argument based on (IDBR) shows that any minimizer is smooth and satisfies (EL) on [-1,1], so that Example 3 is, in a sense, optimal.
It would be interesting to determine if analogues of Examples 1-3 hold for multiple integrals with integrands independent of u, such as those occurring in nonlinear elasticity, under growth hypotheses ensuring that any minimizer is continuous. If so, then the appearance of singularities in the gradient of u could be related to the onset of fracture. Finally, we remark that because of the Lavrentiev phenomenon care must be taken in the interpretation of minimizers obtained numerically via finite element schemes.
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